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30
The concept of high entropy alloys (HEA) differs from conventional alloy design strategies by 31 increasing the number of base elements as well as their concentrations. Rather than being composed of 32 a single principal element and minor additions for obtaining desired microstructures and materials 33 properties, this new class of materials is chemically complex. It is composed of multiple principal 34 elements, usually in almost equiatomic ratios [1, 2] . Here, the basic intention is to increase the 35 configurational part of entropy ∆ config = − • ∑ ln HfNbTaTiZr (BCC) [5] and DyGdHoTbY (HCP) [6] . Accordingly, ordered intermetallic phases are 42 suppressed in this kind of alloys. Nevertheless, the configurational entropy is not the sole decisive 43 factor for the thermodynamic stability of particular phases, as the vast majority of multi-phase 44 compositionally complex alloys reveals -most alloys do not exclusively exhibit simple solid solutions 45 [7] [8] [9] [10] [11] [12] [13] . Motivated by fundamental investigations for future materials development, compositions 46 different from equimolar concentrations are of central interest, for example for the development of 47 alloy was cast into a rod-shaped Cu mold. The diameter and the length of the cast rod were 12 mm and 108 60 mm, respectively. For homogenization, the sample was encapsulated into a quartz glass tube under 109 vacuum and annealed at 1200 °C for 72 h. The chemical composition was analyzed using inductively 110 coupled plasma optical emission spectrometry (ICP-OES). Elemental powders with purities of 99.95 111 % and higher were used for validation of the performed X-ray diffraction experiments. 112 X-ray diffraction (XRD) analyzes in Bragg-Brentano geometry were carried out on a D2 Phaser 113 system by Bruker equipped with a LynxEye line detector. The Cu tube was operated at 30 kV and 10 114 mA, and the according radiation was filtered by means of a Ni foil. In order to suppress fluorescence 115 radiation of Fe, Co and Ni a suitable discrimination interval of the LynxEye detector was used. 116
Precise lattice parameters were determined using extrapolation of the peak positions by means of a 117
Nelson-Riley approach [32] . For HCP crystal structure, an adopted least square fitting according to 118
Ref. [33] was used. The digits provided for lattice parameters indicate the error of the measurement 119 which is mainly altered by texture (number of peaks) and peak width. Scanning electron microscopy 120 (SEM) investigations were performed on a Zeiss EVO50 system operated at 25 kV (for complete 121 stimulation of the necessary L-lines of Co, Cr, Fe, Mn and Ni for standard-less quantification) 122 equipped with a Thermo Scientific energy-dispersive X-ray spectroscopy (EDX) system. For 123 determination of local chemical composition, five measurements on approx. 200 · 200 µm 2 areas were 124 performed for each wafer position. Characteristic Si lines resulting from the substrate were analyzed 125 for deconvolution of the spectra but omitted during standard-free quantification of the composition. 126
For transmission electron microscopy (TEM), an aberration-corrected (image) FEI Titan 80-300 (FEI, 127 Eindhoven) operated at 300 kV and equipped with field emission gun, Gatan Ultrascan CCD camera 128 (Gatan Inc., Pleasanton, CA), and EDAX S-UTW EDX detector was used. Dark field images (DF) and 129 selected area diffraction (SAD) pattern were acquired to study the local crystallography and 130 microstructure. Scanning-TEM studies were carried out to investigate local concentration changes. 131
Atom probe tomography (APT) was performed in laser mode using a LEAP4000X HR by Cameca. 132
The pulse efficiency (fraction of pulses leading to detection event) was 1 %. The pulse rate and energyTEM and APT, target preparation by in-situ lift-out was performed using a FEI Strata 400 S (FEI, 136 Eindhoven) dual electron and focused ion beam (FIB) system (30 kV for ions). Subsequent to Pt 137 deposition for protection of the target, specimen preparation was performed with consecutively 138 decreasing FIB probe currents in order to avoid beam damage. APT specimens were transferred to a 139 pre-sharpened micro-tip coupon (provided by Cameca) and annular milling with decreasing inner radii 140 to achieve tip shaped specimens with an initial tip radius below 100 nm. Finally, a milling step with a 141 closed circle was performed at 5 kV to remove the severely Ga-damaged surface of the tips. 142
Thermodynamic calculations presented in this study were carried out using the thermochemical 143 
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146
Chemical composition
147
By means of EDX, the chemical composition of thin films was determined at the center of their 148 sample surfaces (the placement of the substrates was according to Figure 1b) . The compositions of the 149 thin films are summarized in Table 1 . At "Pos. 0" according to Figure 1b (please see Table 2 ). 173
Since chemical compositions of films deposited on substrates which are placed on the inner and outer 174 circle are similar (Table 1) , similar crystal structure data was obtained for these films as shown in 175
Figures 3b and 3c as well as in Table 2 . For the almost binary Ni-rich Ni-Cr films, a FCC crystal 176 structure is obtained. In equilibrium, up to 50 at% Cr can be solved in FCC solid solution at about 177 1350 °C [34] . At lower temperatures, CrNi 2 occurs. This phase cannot be identified in the films grown 178 at Pos. 1 and 6. Thus, Ni is either supersaturated in the solid solution or remains segregated with a 179 volume fraction below the resolution limit of XRD. Lattice parameters of Ni-rich Ni-Cr FCC solid 180 solutions approach almost 0.36 nm at maximum solubility [34] . This is in good accordance with the 181 experimentally determined lattice parameter of 0.357 nm and 0.358 nm for the films summarized in 182 Table 2 . None of these suggested phases were found in the as-deposited thin film. While the identified FCC 228 structure matches perfectly with the macroscopic lattice parameter for the film parallel to the film 229 normal (due to the geometry used in the XRD experiment) presented in Table 2 Table 3 ). 
